Effects of pituitary hormones on the cell-specific expression of the KAP gene.
The expression of kidney androgen-regulated protein (KAP) gene in mouse kidney is regulated in a multihormonal fashion. As determined by in situ hybridization analysis, epithelial cells of proximal convoluted tubules of cortical nephrons express KAP mRNA in response to androgenic stimulation while similar cells in the juxtamedullary S3 segment of the tubules express KAP mRNA under estrogenic and pituitary hormonal control. In situ hybridization analysis of kidney sections using hypophysectomized (hypox) mice resulted in a total absence of KAP mRNA suggesting the participation of a pituitary hormone(s) in the constitutive expression of KAP mRNA in S3 cells. Treatment of hypox mice with steroid hormones showed that androgens restored the ability of cortical tubule cells to synthesize KAP mRNA. Estrogen treatment, on the other hand, partially induced KAP gene expression only in S3 cells. These results indicated that the androgenic response of the gene is independent of pituitary function, while expression in S3 cells, although partially induced by the direct action of estrogens, is primarily regulated by a pituitary factor. In order to elucidate which hormone(s) is responsible for KAP gene expression in S3 cells, individual pituitary hormones were administered to hypox normal animals and to strains of mice genetically deficient in certain pituitary hormones. Surgically treated C57BL/6 female and male mice were implanted for 7 days with osmotic pumps containing individual pituitary hormones, after which the kidneys were analyzed by in situ hybridization. Mice injected with growth hormone (GH), corticotropin (ACTH), prolactin (PRL), or vehicle failed to express KAP mRNA. Mice treated with thyrotropin (TSH), follitropin (FSH), and lutropin (LH) exhibited high levels of KAP mRNA in S3 cells of females as well as in the renal cortex of male animals. Expression in the cortex in response to LH and FSH may be due to their gonadotropic effect on testosterone production. Similarly, contamination of TSH samples with small amounts of the gonadotropins may explain the cortical response to TSH. TSH produced the strongest response in S3 cells suggesting that it is responsible for the permissive effect of the pituitary on KAP gene expression. This conclusion was supported by studies performed with the dwarf mouse (dw/dw) which lacks PRL, GH, and TSH due to a mutation in the pit-1 gene. In situ hybridization analysis of dwarf mice kidney sections showed a complete lack of KAP gene expression. The possible participation of GH and PRL was eliminated on the basis of the hormone replacement studies.(ABSTRACT TRUNCATED AT 400 WORDS)